Abstract. This paper introduces a new fiber cloth duct in cold storage, by comparing two commonly used organization forms of cold storage. This paper builds the mathematics model of the flow field of this cloth duct by computational fluid dynamics (CFD) for the three-dimensional steady numerical simulation. The results show that the distribution of temperature and velocity of the airflow organization with such cloth duct is more uniform and stable.
Introduction
At present, there are more than hundreds billions of products losses during transportation and storage in Chinese food industry. And cold storage is an important equipment in food storage and transportation. The studies on cold storage focus on learning airflow organization to keep air distribution uniform, and the temperature, relative humidity, air composition and airflow rate consistent [1] .
In china, cooling fan and evaporative cooling pipe are mainly used in cold storage. But cooling fan and evaporative cooling pipes still have some problems to be tackled, such as frosting, uneven air distribution and temperature instability problems. Liu Xiaofei [2] took an apple cold storage as the research object, came to a conclusion that temperature and relative humidity fields got more uniform in the cold storage which adopted fiber cloth duct system. Hu Zuoxin [3] made a simulation in temperature field of medical cold storage to prove that different ways the air supply have a different impact on the temperature distribution. Those provide the theory support for the airflow organization in cold storage. Recently, a kind of new air supply system-fiber cloth duct system has came into the market.
Fiber Cloth Duct System
Fiber cloth duct is the terminal device made of special polyester fiber [4] .Through fiber penetration and the nozzle jet unique air supply model to achieve the purpose of uniform air supply. Fiber cloth duct often directly connected with fan outlet, air fan transmission are connected at one end, and on the other end connected to the fabric air distribution system.
In engineering, the application of cloth duct is widly used, in bus station, large supermarket, gym, meeting rooms, swimming pools [5] . The fiber cloth duct system was used in pavilion of Shanghai world expo 2010 [6] . And there are also many studies on such duct [7, 8] . In these buildings, fiber cloth duct fully demonstrate its advantages, such as no sense of blowing, uniform air distribution, easy to clean and maintain, friendly to environment, hard to coagulate [9] . Therefore, we hope do some study about airflow distribution and temperature distribution to provide theoretical support for fiber cloth duct system.
Simulation and Research of Fiber Cloth Duct System

Overview of the Research
In this paper, we takes a small cold storage of a company for the research, the cold storage's area is 220 m 2 , the length is 22 m, the width is 10 m and height is 3 m. Its temperature generally is controlled to about 273 K. Two fiber cloth ducts are arranged in the cold storage symmetrically, whose length is 21.5 m, diameter is 0.6 m, near to the ceiling layout. And its center is 2.7 m above ground, 3.25 m away from the adjacent cold storage wall. The ducts adopts air supply slot outlet on both sides, whose length is 20 m, width is 0.03 m. The method of air returning is lower side returning. The storehouse is storage for the ripe apple. The shelf bottom is 0.2 m above ground and the height of shelf is 2.2 m.
Model Selection
Computational Fluid Dynamics (CFD) is a branch of fluid mechanics that is used to solve fluid flow and heat transfer problems [10] . With the actual physical model, constructing the reasonable mathematical model, and the analogue simulation, we can obtain the result which is similar to the experimental research, and can change the condition flexibly, save a lot of time and cost. At present, CFD has been used in all aspects of cold storage research, involving the temperature field, gas flow field, humidity field, pressure field [11, 12, 13, 14] , etc. There are some precedents that CFD was used to simulate the airflow in the air space in an air supply duct system [15] . However, due to the selection of the meshing method, the ignorance of the material properties, the selection of the calculation method, the approximation of some conditions and the accuracy of the solution, the final result will be affected, and the experimental data has a certain deviation.
(1)Physical Model: Using Gambit software and the actual size of the small cold storage, a model is established, shown as Figure 1 . ⑤ the cold storage has good gas tightness, and the impact of cold storage door is ignored. Taking into account all the factors mentioned above, we select the mathematical model of the standard к-ε model [16] to simulate the air flow field in the ducts. The standard к-ε model was proposed by Launder and Spalding in 1972 [17] . In the Cartesian coordinate system, we summarize the control equations used as follows: In the formula: u, v, w are the velocity components of the medium in XYZ direction; µ is the viscous coefficient of the medium, kg / (m·s); P is the internal pressure of the medium, Pa;
Boundary Condition Specification
(1) inlet conditions: the air volume of a single air supply duct is 4800 m³/ h, wind speed is 5 m / s:
(2) wall conditions: the material of cold storage wall is polystyrene, the thermal conductivity is 0.08 w / m·k.
(3) enthalpy and respiration heat of ripe apple are 279.5 kj / kg and 920 kj / (t * 24h).
Simulation Results Analysis
(1) temperature field analysis . The wind speed is stably lower than 5m/s. The inlet speed of the air supply ducts is 5m/s. And then the air velocity in the air supply ducts decreases and the air velocity at the end of the ducts is reduced to 1.5 m/s. Air velocity decreases from the slot outlet to the wall of cold storage. And the air in the end of the air ducts on the left side of the wall would generate reverse speed, causing nearby air distribution disorder and speed fluctuation.
Conclusion Analysis
In this paper, we simulate the temperature distribution and velocity field. Conclusions are as follows:
(1) The cold storage using air supply ducts system has low air velocity, the overall temperature difference is small and stably distributed. It has some same advantages as cold storage using the fan and the row tube. In the future, the air supply ducts system in the cold storage will be more and more popular.
(2) There is also a relatively high temperature region. This is because air velocity decreases from the slot outlet to the wall of cold storage.
(3) In the distribution of the velocity field, in the vicinity of the end of the cloth duct, due to the presence of the wall and the closed cloth duct end, produce reverse speed is produced, so that the near air flow is chaotic.
Outlook
Due to the neglect of some conditions and approximate treatment, future research can be considered more accurately. And for the velocity field and the temperature filed, we can do some researches about the type of the goods stack, the location of the air returning, the layout of air supply ducts and the air supply method to obtain some better way of air supply ducts application.
